Effects of anti-VEGF antibody on blood-brain barrier disruption in focal cerebral ischemia.
Since cerebral ischemia increases expression of vascular endothelial growth factor (VEGF) and exogenous VEGF can aggravate BBB disruption in cerebral ischemia, we hypothesized that inhibition of endogenous VEGF would attenuate BBB disruption. To test this hypothesis, rats were mechanically ventilated with isoflurane and a craniotomy (5 mm in diameter) was performed to expose the cerebral cortex. Anti-VEGF antibody was applied topically (75 mug) 1 h before middle cerebral artery (MCA) occlusion and additional anti-VEGF antibody was applied (25 mug) immediately after MCA occlusion (anti-VEGF group). For the control animals, normal saline was applied instead of anti-VEGF antibody on the surface of the cortex (control group). One hour after MCA occlusion, the transfer coefficient (K(i)) of (14)C-alpha-aminoisobutyric acid and volume of (3)H-dextran (70,000 Da) distribution were determined to measure the degree of BBB disruption. There was no significant difference in vital signs, blood gases, and pericranial temperature between the control and the anti-VEGF group. In both of the groups, the K(i) of the ischemic cortex (IC) was higher than that of the corresponding contralateral cortex (CC) (p<0.05). The K(i) of the IC of the anti-VEGF group was significantly lower than that of the IC of the control group (-34%, p<0.05). The K(i) of the CC and pons were similar between these two groups. The data of volume of dextran distribution followed the same pattern as that of K(i) but without a statistical significance. Our data demonstrated that inhibition of endogenous VEGF by topical application of anti-VEGF antibody in the ischemic cortex decreased the K(i) of (14)C-AIB and suggest that endogenous VEGF is in part responsible for the BBB disruption during the early stage of focal cerebral ischemia.